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(54) LAP INSPECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
shorten time required for measuring once and to perform 
measurement of a sufficient number of measuring points, 
by performing measurement at measuring points capable 
of calculating an error component originating on a board 
side, and performing measurement at measuring points 
capable of calculating an error component originating in 
a mask or reticle projection optical system side. 
SOLUTION: Developed boards 10 are lapped up at every 
lot and are carried into a lap inspecting apparatus, and 
lap measurement is performed. After the finish of this 
lap measurement, the precision of lapping being a 
measured result is measured accurately and the 
precision of lapping is corrected. As an inspection in this 
first stage, correction values of the boards 1 0 are 
calculated at specified measuring points. Next, at 
measuring points for measurement in the second stage, 
measurement is performed for the purpose of correction 
on the side of a reticle lens. Namely, a shot by the same 
reticle in a board 10 is only for panels 1 1, but a lap correction value on the reticle lens side at 
each shot is calculated by measuring points of at least four corners within that shot. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



http://www1 S.ipdI.ncipi.go jp/PAl /result/detail/main/wAAAl oaG7mDA41 01 72902... 2006/05/24 



Searching PAJ 2/2 v 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdLncipi.go.jp/PA1 /result/detail/main/wAAAl oaG7mDA41 01 72902... 2006/05/24 



JR,10-172902.A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the superposition inspection approach which measures the superposition condition 
of the pattern formed in the mask or the reticle pattern by the aligner which uses a projection 
optical system on a substrate and carries out projection exposure The phase which measures 
the measurement point which can compute the error component which originates said 
superposition measurement in said substrate side, The superposition inspection approach 
characterized by dividing into the phase which measures the measurement point which can 
compute the error component resulting from a said mask, or reticle and projection optical 
system side, and carrying out gradually. 

[Claim 2] The superposition inspection approach according to claim 1 characterized by 
measuring the measurement point which computes correction value from the result of said 
superposition measurement, carries out alignment amendment to said aligner based on the 
correction value, forms a pattern with said aligner again, and can check the superposition 
condition of the pattern. 

[Claim 3] The superposition inspection approach according to claim 1 or 2 characterized by 
controlling on-line the processing which performs said superposition measurement, computes 
correction value from the result of superposition measurement to a system equipped with said 
aligner, a resist coater and a developer, and a superposition metering device, and carries out 
alignment amendment to an aligner based on the correction value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention relates to the superposition inspection approach of 
inspecting the superposition condition of an aligner, especially performs the lithography process 
in manufacture of a liquid crystal display device with in-line one, it relates to the suitable 
superposition inspection approach. 
[0002] 

[Description of the Prior Art] In recent years, at a lithography process, the precision of 
superposition required of an aligner with the detailed-izing is becoming severe. In the aligner for 
liquid crystal glass substrates especially exposed by dividing one substrate, it is also required to 
double the knot between adjoining shots, and superposition precision is important. 
[0003] Moreover, at the lithography process of these days, in order to raise the yield, two or 
more sets of aligners, superposition test equipment and a resist coater, a developer, membrane 
formation equipment, an etching system, etc. were connected with one, and the in-line 
configuration which carries out automatic conveyance of the substrate (sample) is taken in many 
cases. In such an in-line configuration, it is required to manage the tact time of each equipment 
uniformly and to pour a substrate smoothly one after another to the equipment of degree 
process. 

[0004] In superposition inspection of an aligner, a superposition condition is measured for the 
substrate suitably sampled from the exposed substrate with test equipment in a tentative way, 
and the method of feeding back the result to an aligner side as correction value of superposition, 
and maintaining superposition precision is learned. If it was in the former at that time, a thing 
called an in-line baton was not taken into consideration, namely, it was measuring by 
disregarding measurement time amount and putting in block all the measurement points that can 
compute superposition correction value to accuracy. Or in order to conduct inspection for 
improving superposition precision again, without delaying a line baton within in-line one, the 
measurement point size was reduced, and in order to perform proper amendment, it was 
measuring with the point size which cannot necessarily be referred to as enough. 
[0005] 

[Probiem(s) to be Solved by the Invention] However, by the approach of measuring by putting in 
block all the measurement points that can compute superposition correction value to accuracy 
as mentioned above, measurement time amount will be taken, superposition inspection will 
become the cause of delaying a line baton, and the productivity of a line will fall. By the approach 
of on the other hand reducing a measurement point size simply, although what is necessary is 
just to become, in order [ which is for calculating a check and correction value of superposition 
precision in simple ] to perform more exact amendment, it is inadequate, and superposition 
precision cannot be driven into accuracy. 

[0006] This invention was made in consideration of the trouble of the above-mentioned 
conventional technique, and can shorten 1 time of measurement time amount, and moreover, it 
aims at offering the superposition inspection approach which can measure sufficient 
measurement point size in order to amend superposition precision to accuracy. 
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[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object this invention is 
the superposition inspection approach which measures the superposition condition of the pattern 
formed in the mask or the reticle pattern by the aligner which uses a projection optical system 
on a substrate and carries out projection exposure. It divides into the phase which measures the 
measurement point which can compute the error component resulting from a phase [ which 
measures the measurement point which can compute the error component which originates said 
superposition measurement in said substrate side ], and said mask, or reticle and projection 
optical system side» and is made to carry out gradually. 

[0008] Thus, since it divides into the measurement for detecting the superposition precision by 
the side of the measurement for detecting the superposition precision by the side of a substrate 
for superposition measurement, a mask, or reticle and a projection optical system and is 
measuring, 1 time of a measurement point size decreases, and measurement time amount is 
shortened. And since the proper superposition condition by the side of a substrate side and a 
mask, or reticle and a projection optical system is measured gradually, an exact superposition 
precision can be computed and superposition precision can be driven in. 

[0009] Moreover, this invention is the superposition inspection approach which measures the 
measurement point which computes correction value from the result of the above-mentioned 
superposition measurement, carries out alignment amendment to said aligner based on the 
correction value, forms a pattern with said aligner again, and can check the superposition 
condition of the pattern. 

[0010] Since alignment amendment of an aligner is performed based on the exact correction 
value computed from gradual superposition measurement and superposition precision of an 
aligner is driven in, the simple measurement of extent which can check a superposition condition 
is sufficient for subsequent superposition measurement, and it can reduce an inspection process. 

[0011] Furthermore, this invention is the superposition inspection approach that the processing 
which performs the above-mentioned gradual superposition measurement, computes correction 
value from the result of superposition measurement to a system equipped with an aligner, a 
resist coater and a developer, and a superposition metering device, and carries out alignment 
amendment to an aligner based on the correction value is controlled on-line. 
[0012] In order to be able to inspect the superposition precision of an aligner on real time since 
the system is connected on-line, and to drive into a desired superposition precision, it can 
perform promptly what kind of amendment must be carried out automatically, checking 
superposition precision. Moreover, if it is able to drive into a desired superposition precision, it is 
also possible to end and shorten measurement of a complicated superposition precision in the 
phase. 
[0013] 

[Embodiment of the Invention] A drawing is used for below and the operation gestalt of this 
invention is explained to it. 

[0014] Drawing 2 shows the configuration of the lithography information management system 
which performed in-line-ization of an exposure process. In order to communicate the exposure 
machine (aligner), the coating machine (resist coater), developer (developer), and superposition 
measuring instrument (metering device) of two or more sets of liquid crystal substrates in a 
network, a host computer is used and it connects. Furthermore, the machine controller MC of 
dedication is formed between the host computer which carries out generalization control of the 
system, and each exposure unit (line which makes a lot a coating machine, an exposure machine, 
and a developer), and it enables it to collect the information on each equipment of an exposure 
machine, a coating machine, and a developer. 

[0015] Next, the usual flow of the exposure process of a liquid crystal plate substrate is 
explained. First, the plate for one lot by which resist spreading was carried out in the coating 
machine (usually 1 0-30 sheets) is conveyed by the exposure machine, and the plates of all one 
lots are exposed with an exposure machine. After exposure is completed, the plate for the one 
lot is conveyed promptly to a developed and development is performed. In the layer especially 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi.ejje 



2006/05/24 



JR,10-172902,A [DETAILED DESCFaPTION] 



3/6 ^— V 



whose precision of superposition is not severe, the plate for one lot which development ended is 
promptly moved to an etching process, and flows to the exposure process of the following layer. 
[001 6] However, in the layer which must manage superposition precision severely, a plate will be 
moved to a superposition measuring instrument for every lot after development, and 
superposition measurement will be performed there. After superposition measurement 
termination, if the superposition precision which it is as a result of measurement has satisfied 
specification, as mentioned above, it will be moved to the etching process and degree layer. 
However, the cause must be studied when heavy precision has not satisfied specification. 
[0017] When the cause of not satisfying superposition precision here suits an exposure machine, 
it can be coped with by inputting the correction value of superposition into an exposure machine. 
The correction value of superposition should just perform superposition measurement to the 
measurement point which is computed from the measurement result by the superposition 
measuring instrument, and can compute the correction value of an exposure machine therefore. 
By the way, he adjusts the processing time of each equipment to some extent, and, usually is 
trying to raise the baton as a line in in-line one which consisted of drawing 2 as much as 
possible, for example, since processing of the equipment of order is completed before the 
processing time per one lot of a coating machine or a developer is alike positively from the 
processing time of an exposure machine, and processing of an exposure machine is completed, 
when early, the loss as a line baton will occur there. It must be made for the measurement time 
amount per one lot in a superposition measuring instrument to have to balance the line baton 
similarly. It depends for the measurement time amount of a superposition measuring instrument 
on the measurement point size or measurement plate number of sheets of superposition. 
[0018] Now, usually in the stepper for liquid crystal, a screen is divided from a limit of an 
exposure field or plate size. Moreover, since productivity is raised, two or more panels may be 
exposed per plate. Beveling of the panel per such a plate and the example of division are shown 
in drawing 3 (in the example of a graphic display, the 4th page was picked in the panel 1 1 on one 
plate 10. and each panel 11 was quadrisected.). Moreover, A, B, C, and D show each pattern of 
division exposure among drawing. By the panel manufacturer, the number of panels exposed on 
one plate with the exposure machine for liquid crystal for a productivity drive has been 
increasing these days. Furthermore, it is better to lessen an exposure shots per hour as much as 
possible in a stepper for the improvement in a throughput. Exposing at the biggest possible shot 
using the reticle of two or more sheets, and creating many panels from one plate by the stepper, 
for these reasons, is performed. Based on these things, the inspection approach of this operation 
gestalt is described hereafter. 

[0019] In the exposure machine for liquid crystal, in order to improve superposition precision, the 
various correction value of superposition is computed and it is possible to input the correction 
value into an equipment side. With this operation gestalt, the stepper mainly used as an exposure 
machine for liquid crystal is explained to an example, it roughly divides into the above-mentioned 
correction value, and reticle offset and plate offset exist in it. There are a reticle shift (x y), 
reticle rotation, and a scale factor in reticle offset (offset of a lens system is also included), and 
there are a plate shift (x y), plate rotation, a scaling (x y), and array perpendicularity of a stage in 
plate offset. Now, as the optimal superposition measurement point to the division and beveling on 
a plate like drawing 3 , it is desirable as an example to take the measurement point (for it to 
display by notation x among drawing) like drawing 4 . If superposition is measured like this 
drawing 4 . it is enough for correction value calculation of the reticle described in the top, and a 
plate. 

[0020] By the way, although the superposition of four corners (they are two places in the one 
side) of one shot is measured in drawin g 4 , this is the minimum requirement and if it measures 
one side three or more points to one shot, it can compute still more accurate superposition 
correction value. Moreover, although it is the measurement number of sheets of a plate which 
performs superposition measurement, the more there is also much this, the measurement error 
of a measuring instrument will be reduced and, the more can compute accurate superposition 
correction value. However, the process of the photolithography of these days consists of inHine 
one in many cases, and in order to manage the baton of the whole line, the measurement time 
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amount and the plate nunnber of sheets to measure in a superposition measuring instrument are 
limited to some extent, as mentioned above. 

[0021] Then, in case the correction value of superposition is inputted into an exposure machine, 
the precision of the correction value by the approach computed from the measurement point of 
drawing 4 and this level explains the approach of this operation gestalt of calculating gradually 
the correction value of the reticle (mask) which can amend superposition, and a plate 
(substrate), according to the flow chart of drawing 1 . 

[0022] The plate after the development was carried out by the developer is carried in to 
superposition test equipment for every lot, and superposition measurement is performed (step 1). 
Measurement here is easy to be the simple thing which is extent which can check superposition 
precision. It is distinguished after superposition measurement termination whether the 
superposition precision which it is as a result of measurement fulfills a predetermined precision 
(step 2). If it is filling, a superposition inspection process will be ended (step 8) and it will move 
to the following process. On the other hand, when superposition precision is not fulfilled, it 
progresses to the inspection process (step 3 or subsequent ones) which measures superposition 
precision to accuracy and amends superposition precision. 

[0023] As the Ist-step inspection (step 3). the correction value of a plate is first computed on 
the measurement point like drawing 5 R> 5. If two or more plates are measured on the above- 
mentioned measurement point, precision will go up. In this case, it is important to measure in as 
long a pattern as possible, when measuring two or more shots of the same reticle within that 
each measurement point is the core of a shot, to measure the core in all reticles, and one more 
plate. If superposition is measured like drawing 5 at the core of each shot, the error component 
generated from factors, such as effect of lens distortion, and reticle rotation, a scale factor, is 
stopped, and the value near the correction value only by the side of a plate can be computed 
(step 31). By this approach, the correction value of the perpendicularity of the stage in which a 
plate shift (x y), plate rotation, a plate scaling (x y), and a plate are laid is calculated. When it is 
distinguished whether these correction value is below in a predetermined allowed value, or a 
predetermined superposition precision is satisfied (step 32) and it is satisfied, an inspection 
process is ended (step 8), and when not satisfied, based on the computed correction value (plate 
component), alignment amendment by the side of the plate of an exposure machine is performed 
(step 4). In addition, in drawing 5 , although superposition measurement is performed to all the 
shot cores of the quadrisection in the panel 11 of the 4th page in a plate 10. when also saying 
this that there are too many measure points due to a line baton, although measurement precision 
falls, the superposition measurement point size of the same shot may be reduced. 
[0024] Next, although it shifts to the 2nd-step inspection (step 5). it is desirable to perform the 
2nd-step superposition amendment in the condition of the error component by the side of a 
plate having been stabilized by alignment amendment (step 4) of superposition performed after 
the 1 st-step inspection before that, and having removed. 

[0025] The example of the measurement point of the 2nd-step measurement (step 51) is shown 
in drawing 6 . Here, it aims at performing amendment by the side of a reticle lens. The 
measurement point of drawin g 6 is for computing the reticle of the superposition correction 
value of an exposure machine, a lens component, and the residual component of a plate. 
Although the shot by the same reticle in one plate 10 is only a part for one panel (panel 1 1 at 
the upper left of drawing), the measurement point in the shot is made into at least 4 corners. Of 
course, if allowances are in measurement time amount, although you may carry out, not only in 
four corners but in each side in one shot, the main points will be an increase of a measurement 
point size, and measuring between the measure points in one shot by the biggest possible span 
further. The correction value of the superposition by the side of the reticle lens in each shot is 
computable with measurement of the four above-mentioned corner. Next, when it is 
distinguished whether the computed correction value has satisfied a predetermined superposition 
precision (step 52) and it is satisfied, an inspection process is ended (step 8), and when not 
satisfied, based on the computed correction value (offset), alignment amendment by the side of 
the reticle lens of an exposure machine is performed (step 6). This alignment amendment can 
amend a stepper's reticle shift (x y), reticle rotation, and a scale factor, 
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[0026] Furthermore, although the superposition of the core of Shot A is measured in drawin g 6 . 
this is for amending further residue of the plate component which amended in the inspection 
process of the 1 st step. Even if it performs superposition amendment of an overall plate 
component in the 1 st step, it is because an error cannot be driven into zero in each points of all 
and reticle offset will also change in connection with it. if the variation for every plate is taken 
into consideration. If the plate which performs superposition measurement on the point like 
drawing 6 is measured in two or more sheets, the precision of superposition amendment can be 
raised further. On the other hand, when saying that there are many point sizes also on the 
measurement point of drawing 6 due to a line baton, there is also a method of reducing the 
measurement point size of the core of a certain shot (here A shots). 

[0027] As the 3rd-step inspection (step 7), the measurement point like drawing 7 performs 
superposition measurement, and it acts as the monitor of the condition of equipment. In addition, 
it assumes that it was stabilized in the layer which is going to drive in superposition precision in 
the above 1 st and the 2nd step, and superposition precision was able to be driven in. 
[0028] Two or more panels 1 1 are measured at the same shot in a plate 10 (here A shots) like 
drawing 7 (step 71). Under the present circumstances, the measurement point per shot shall 
measure four corners and one core at worst. Here, it is desirable like the view of the 1st and the 
2nd-step measurement point to measure two or more points by the longest possible span. That 
is, if it is measurement about A shots for a certain panel, the measurement point of four corners 
in the A shots will be measured by as long the span as possible. Moreover, although the main 
measurement point measures each core of A shots of a different panel, the span between the 
panel is desirable [ the longer possible one ]. 

[0029] Thus, if the measurement point like drawing 7 performs superposition measurement for 
every lot and every period of a certain, although definition is carried out to specific reticle, in the 
viewpoint of superposition, the condition of equipment can be known in simple. In step 72, if 
superposition precision is good, it will end (step 8) and a superposition inspection process will 
still be again returned to the inspection process of the 1st step of step 3 at the time of a defect. 

[0030] As mentioned above, although how to perform superposition amendment gradually has 
been described when there is a limit which is in a superposition measurement point size due to 
an in-line baton, with this operation gestalt, it can set up freely in all the 1 st, 2nd, and 3rd phase 
also not only in a measurement point size but in the plate number of sheets to measure. What is 
necessary is just to determine in setting out from the superposition measurement point size and 
the measurement precision needed per one plate of an in-line baton and each phase. 
[0031] In addition, with this operation gestalt, although the example of panel 4 beveling and 1 
panel quadrisection was described in one plate, this invention is limited to neither the number of 
these beveling, nor the number of partitions. For example, more exact superposition amendment 
by amending gradually [ when a superposition measurement point size has a limit whether it is 
except 4 beveling or the number of partitions in 1 panel is except quadrisection and ] the number 
of panels which can be taken from one plate can be performed, without delaying a line baton. 
Furthermore, with this operation gestalt, although the approach about a stepper has been 
described as an exposure machine, this invention can be adapted about any exposure machines 
used not only in this but in a line. 
[0032] 

[Effect of the Invention] Since it divides into the measurement for detecting the superposition 
precision by the side of the measurement for detecting the superposition precision by the side of 
a substrate for superposition measurement, a mask, or reticle and a projection optical system 
and is inspecting gradually according to this invention as mentioned above, 1 time of a 
measurement point size decreases, and measurement time amount can be shortened. And since 
a superposition condition is gradually measured to the proper measurement point which can 
compute the error component by the side of a substrate side and a mask, or reticle and a 
projection optical system, an exact superposition precision can be computed and superposition 
precision can be driven in certainly. Therefore, if it applies to the photolithography process which 
consists of in-line one, the superposition precision of an aligner can be driven into accuracy, 
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without delaying the whole line baton. 
[Translation done.] 
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♦ NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] In case this invention relates to the superposition inspection approach of 
inspecting the superposition condition of an aligner, especially performs the lithography process 
in manufacture of a liquid crystal display device with in-line one, it relates to the suitable 
superposition inspection approach. 
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PRIOR ART 

[Description of the Prior Art] In recent years, at a lithography process, the precision of 
superposition required of an aligner with the detailed-izing is becoming severe. In the aligner for 
liquid crystal glass substrates especially exposed by dividing one substrate, it is also required to 
double the knot between adjoining shots, and superposition precision is important. 
[0003] Moreover, at the lithography process of these days, in order to raise the yield, two or 
more sets of aligners, superposition test equipment and a resist coater, a developer, membrane 
formation equipment, an etching system, etc. were connected with one, and the in-line 
configuration which carries out automatic conveyance of the substrate (sample) is taken in many 
cases. In such an in-line configuration, it is required to manage the tact time of each equipment 
uniformly and to pour a substrate smoothly one after another to the equipment of degree 
process. 

[0004] In superposition inspection of an aligner, a superposition condition is measured for the 
substrate suitably sampled from the exposed substrate with test equipment in a tentative way, 
and the method of feeding back the result to an aligner side as correction value of superposition, 
and maintaining superposition precision is learned. If it was in the former at that time, a thing 
called an in-line baton was not taken into consideration, namely, it was measuring by 
disregarding measurement time amount and putting in block all the measurement points that can 
compute superposition correction value to accuracy. Or in order to conduct inspection for 
improving superposition precision again, without delaying a line baton within in-line one, the 
measurement point size was reduced, and in order to perform proper amendment, it was 
measuring with the point size which cannot necessarily be referred to as enough. 
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* NOTICES * 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it divides into the measurement for detecting the superposition 
precision by the side of the measurement for detecting the superposition precision by the side of 
a substrate for superposition measurement, a mask, or reticle and a projection optical system 
and is inspecting gradually according to this invention as mentioned above. 1 time of a 
measurement point size decreases, and measurement time amount can be shortened. And since 
a superposition condition is gradually measured to the proper measurement point which can 
compute the error component by the side of a substrate side and a mask, or reticle and a 
projection optical system, an exact superposition precision can be computed and superposition 
precision can be driven in certainly. Therefore, if it applies to the photolithography process which 
consists of in-line one, the superposition precision of an aligner can be driven into accuracy, 
without delaying the whole line baton. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by the approach of measuring by putting in 
block all the measurement points that can compute superposition correction value to accuracy 
as mentioned above, measurement time amount will be taken, superposition inspection will 
become the cause of delaying a line baton, and the productivity of a line will fall. By the approach 
of on the other hand reducing a measurement point size simply, although what is necessary is 
just to become, in order [ which is for calculating a check and correction value of superposition 
precision in simple ] to perform more exact amendment, it is inadequate, and superposition 
precision cannot be driven into accuracy. 

[0006] This invention was made in consideration of the trouble of the above-mentioned 
conventional technique, and can shorten 1 time of measurement time amount, and moreover, it 
aims at offering the superposition inspection approach which can measure sufficient 
measurement point size in order to amend superposition precision to accuracy. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is 
the superposition inspection approach which measures the superposition condition of the pattern 
formed in the mask or the reticle pattern by the aligner which uses a projection optical system 
on a substrate and carries out projection exposure. It divides into the phase which measures the 
measurement point which can compute the error component resulting from a phase [ which 
measures the measurement point which can compute the error component which originates said 
superposition measurement in said substrate side ], and said mask, or reticle and projection 
optical system side, and is made to carry out gradually. 

[0008] Thus, since it divides into the measurement for detecting the superposition precision by 
the side of the measurement for detecting the superposition precision by the side of a substrate 
for superposition measurement, a mask, or reticle and a projection optical system and is 
measuring, 1 time of a measurement point size decreases, and measurement time amount is 
shortened. And since the proper superposition condition by the side of a substrate side and a 
mask, or reticle and a projection optical system is measured gradually, an exact superposition 
precision can be computed and superposition precision can be driven in. 

[0009] Moreover, this invention is the superposition inspection approach which measures the 
measurement point which computes correction value from the result of the above-mentioned 
superposition measurement, carries out alignment amendment to said aligner based on the 
correction value, forms a pattern with said aligner again, and can check the superposition 
condition of the pattern. 

[0010] Since alignment amendment of an aligner is performed based on the exact correction 
value computed from gradual superposition measurement and superposition precision of an 
aligner is driven in, the simple measurement of extent which can check a superposition condition 
is sufficient for subsequent superposition measurement, and it can reduce an inspection process. 

[0011] Furthermore, this invention is the superposition inspection approach that the processing 
which performs the above-mentioned gradual superposition measurement, computes correction 
value from the result of superposition measurement to a system equipped with an aligner, a 
resist coater and a developer, and a superposition metering device, and carries out alignment 
amendment to an aligner based on the correction value is controlled on-line. 
[001 2] In order to be able to inspect the superposition precision of an aligner on real time since 
the system is connected on-line, and to drive into a desired superposition precision, it can 
perform promptly what kind of amendment must be carried out automatically, checking 
superposition precision. Moreover, if it is able to drive into a desired superposition precision, it is 
also possible to end and shorten measurement of a complicated superposition precision in the 
phase. 
[0013] 

[Embodiment of the Invention] A drawing is used for below and the operation gestalt of this 
invention is explained to it. 

[0014] Drawing 2 shows the configuration of the lithography information management system 
which performed in-line-ization of an exposure process. In order to communicate the exposure 
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machine (aligner), the coating machine (resist coater), developer (developer), and superposition 
measuring instrument (metering device) of two or more sets of liquid crystal substrates in a 
network,, a host computer is used and it connects. Furthermore, the machine controller MC of 
dedication is formed between the host computer which carries out generalization control of the 
system, and each exposure unit (line which makes a lot a coating machine, an exposure machine, 
and a developer), and it enables it to collect the information on each equipment of an exposure 
machine, a coating machine, and a developer. 

[0015] Next, the usual flow of the exposure process of a liquid crystal plate substrate is 
explained. First, the plate for one lot by which resist spreading was carried out in the coating 
machine (usually 10-30 sheets) is conveyed by the exposure machine, and the plates of all one 
lots are exposed with an exposure machine. After exposure is completed, the plate for the one 
lot is conveyed promptly to a developer, and development is performed. In the layer especially 
whose precision of superposition is not severe, the plate for one lot which development ended is 
promptly moved to an etching process, and flows to the exposure process of the following layer. 
[0016] However, in the layer which must manage superposition precision severely, a plate will be 
moved to a superposition measuring instrument for every lot after development, and 
superposition measurement will be performed there. After superposition measurement 
termination, if the superposition precision which it is as a result of measurement has satisfied 
specification, as mentioned above, it will be moved to the etching process and degree layer. 
However, the cause must be studied when heavy precision has not satisfied specification. 
[001 7] When the cause of not satisfying superposition precision here suits an exposure machine, 
it can be coped with by inputting the correction value of superposition into an exposure machine. 
The correction value of superposition should just perform superposition measurement to the 
measurement point which is computed from the measurement result by the superposition 
measuring instrument, and can compute the correction value of an exposure machine therefore. 
By the way, he adjusts the processing time of each equipment to some extent, and, usually is 
trying to raise the baton as a line in in-line one which consisted of drawing 2 as much as 
possible, for example, since processing of the equipment of order is completed before the 
processing time per one lot of a coating machine or a developer is alike positively from the 
processing time of an exposure machine, and processing of an exposure machine is completed, 
when early, the loss as a line baton will occur there. It must be made for the measurement time 
amount per one lot in a superposition measuring instrument to have to balance the line baton 
similarly. It depends for the measurement time amount of a superposition measuring instrument 
on the measurement point size or measurement plate number of sheets of superposition. 
[0018] Now, usually in the stepper for liquid crystal, a screen is divided from a limit of an 
exposure field or plate size. Moreover, since productivity is raised, two or more panels may be 
exposed per plate. Beveling of the panel per such a plate and the example of division are shown 
in drawing 3 (in the example of a graphic display, the 4th page was picked in the panel 1 1 on one 
plate 10, and each panel 11 was quadrisected.). Moreover, A, B, C, and D show each pattern of 
division exposure among drawing. By the panel manufacturer, the number of panels exposed on 
one plate with the exposure machine for liquid crystal for a productivity drive has been 
increasing these days. Furthermore, it is better to lessen an exposure shots per hour as much as 
possible in a stepper for the improvement in a throughput. Exposing at the biggest possible shot 
using the reticle of two or more sheets, and creating many panels from one plate by the stepper, 
for these reasons, is performed. Based on these things, the inspection approach of this operation 
gestalt is described hereafter. 

[0019] In the exposure machine for liquid crystal, in order to improve superposition precision, the 
various correction value of superposition is computed and it is possible to input the correction 
value into an equipment side. With this operation gestalt, the stepper mainly used as an exposure 
machine for liquid crystal is explained to an example, it roughly divides into the above-mentioned 
correction value, and reticle offset and plate offset exist in it. There are a reticle shift (x y), 
reticle rotation, and a scale factor in reticle offset (offset of a lens system is also included), and 
there are a plate shift (x y), plate rotation, a scaling (x y), and array perpendicularity of a stage in 
plate offset. Now, as the optimal superposition measurement point to the division and beveling on 
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a plate like drawing 3 , it is desirable as an example to take the measurement point (for it to 
display by notation x among drawing) like drawing 4 . If superposition is measured like this 
drawing 4 , it is enough for correction value calculation of the reticle described in the top, and a 
plate. 

[0020] By the way, although the superposition of four corners (they are two places in the one 
side) of one shot is measured in drawing 4 , this is the minimum requirement, and if it measures 
one side three or more points to one shot, it can compute still more accurate superposition 
correction value. Moreover, although it is the measurement number of sheets of a plate which 
performs superposition measurement, the more there is also much this, the measurement error 
of a measuring instrument will be reduced and, the more can compute accurate superposition 
correction value. However, the process of the photolithography of these days consists of in-line 
one in many cases, and in order to manage the baton of the whole line, the measurement time 
amount and the plate number of sheets to measure in a superposition measuring instrument are 
limited to some extent, as mentioned above. 

[0021] Then, in case the correction value of superposition is inputted into an exposure machine, 
the precision of the correction value by the approach computed from the measurement point of 
drawing 4 and this level explains the approach of this operation gestalt of calculating gradually 
the correction value of the reticle (mask) which can amend superposition, and a plate 
(substrate), according to the flow chart of drawing 1 . 

[0022] The plate after the development was carried out by the developer is carried in to 
superposition test equipment for every lot. and superposition measurement is performed (step 1). 
Measurement here is easy to be the simple thing which is extent which can check superposition 
precision. It is distinguished after superposition measurement termination whether the 
superposition precision which it is as a result of measurement fulfills a predetermined precision 
(step 2). If it is filling, a superposition inspection process will be ended (step 8) and it will move 
to the following process. On the other hand, when superposition precision is not fulfilled, it 
progresses to the inspection process (step 3 or subsequent ones) which measures superposition 
precision to accuracy and amends superposition precision. 

[0023] As the 1st-step inspection (step 3). the correction value of a plate is first computed on 
the measurement point like drawing 5 R> 5. If two or more plates are measured on the above- 
mentioned measurement point, precision will go up. In this case, it is important to measure in as 
long a pattern as possible, when measuring two or more shots of the same reticle within that 
each measurement point is the core of a shot, to measure the core in all reticles, and one more 
plate. If superposition is measured like drawing 5 at the core of each shot, the error component 
generated from factors, such as effect of lens distortion, and reticle rotation, a scale factor, is 
stopped, and the value near the correction value only by the side of a plate can be computed 
(step 31). By this approach, the correction value of the perpendicularity of the stage in which a 
plate shift (x y), plate rotation, a plate scaling (x y), and a plate are laid is calculated. When it is 
distinguished whether these correction value is below in a predetermined allowed value, or a 
predetermined superposition precision is satisfied (step 32) and it is satisfied, an inspection 
process is ended (step 8), and when not satisfied, based on the computed correction value (plate 
component), alignment amendment by the side of the plate of an exposure machine is performed 
(step 4). In addition, in drawing 5 , although superposition measurement is performed to all the 
shot cores of the quadrisection in the panel 11 of the 4th page in a plate 10, when also saying 
this that there are too many measure points due to a line baton, although measurement precision 
falls, the superposition measurement point size of the same shot may be reduced. 
[0024] Next, although it shifts to the 2nd-step inspection (step 5), it is desirable to perform the 
2nd-step superposition amendment in the condition of the error component by the side of a 
plate having been stabilized by alignment amendment (step 4) of superposition performed after 
the Ist-step inspection before that, and having removed. 

[0025] The example of the measurement point of the 2nd-step measurement (step 51) is shown 
in drawing 6 . Here, it aims at performing amendment by the side of a reticle lens. The 
measurement point of drawing 6 is for computing the reticle of the superposition correction 
value of an exposure machine, a lens component, and the residual component of a plate. 
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Although the shot by the same reticle in one plate 10 is only a part for one panel (panel 11 at 
the upper left of drawing), the measurement point in the shot is made into at least 4 corners. Of 
course, if allowances are in measurement time amount, although you may carry out. not only in 
four comers but in each side in one shot, the main points will be an increase of a measurement 
point size, and measuring between the measure points in one shot by the biggest possible span 
further. The correction value of the superposition by the side of the reticle lens in each shot is 
computable with measurement of the four above-mentioned corner. Next, when it is 
distinguished whether the computed correction value has satisfied a predetermined superposition 
precision (step 52) and it is satisfied, an inspection process is ended (step 8), and when not 
satisfied, based on the computed correction value (offset), alignment amendment by the side of 
the reticle lens of an exposure machine is performed (step 6). This alignment amendment can 
amend a stepper s reticle shift (x y), reticle rotation, and a scale factor. 

[0026] Furthermore, although the superposition of the core of Shot A is measured in drawing 6 , 
this is for amending further residue of the plate component which amended in the inspection 
process of the 1st step. Even if it performs superposition amendment of an overall plate 
component in the 1st step, it is because an error cannot be driven into zero in each points of all 
and reticle offset will also change in connection with it, if the variation for every plate is taken 
into consideration. If the plate which performs superposition measurement on the point like 
drawing 6 is measured in two or more sheets, the precision of superposition amendment can be 
raised further. On the other hand, when saying that there are many point sizes also on the 
measurement point of drawing 6 due to a line baton, there is also a method of reducing the 
measurement point size of the core of a certain shot (here A shots). 

[0027] As the 3rd-step inspection (step 7), the measurement point like drawing 7 performs 
superposition measurement, and it acts as the monitor of the condition of equipment. In addition, 
it assumes that it was stabilized in the layer which is going to drive in superposition precision in 
the above 1st and the 2nd step, and superposition precision was able to be driven in. 
[0028] Two or more panels 1 1 are measured at the same shot in a plate 1 0 (here A shots) like 
drawing 7 (step 71). Under the present circumstances, the measurement point per shot shall 
measure four corners and one core at worst. Here, it is desirable like the view of the 1st and the 
2nd-step measurement point to measure two or more points by the longest possible span. That 
is, if it is measurement about A shots for a certain panel, the measurement point of four corners 
in the A shots will be measured by as long the span as possible. Moreover, although the main 
measurement point measures each core of A shots of a different panel, the span between the 
panel is desirable [ the longer possible one ]. 

[0029] Thus, if the measurement point like drawing 7 performs superposition measurement for 
every lot and every period of a certain, although definition is carried out to specific reticle, in the 
viewpoint of superposition, the condition of equipment can be known in simple. In step 72, if 
superposition precision is good, it will end (step 8) and a superposition inspection process will 
still be again returned to the inspection process of the 1 st step of step 3 at the time of a defect. 

[0030] As mentioned above, although how to perform superposition amendment gradually has 
been described when there is a limit which is in a superposition measurement point size due to 
an inHine baton, with this operation gestalt, it can set up freely in all the 1st, 2nd, and 3rd phase 
also not only in a measurement point size but in the plate number of sheets to measure. What is 
necessary is just to determine in setting out from the superposition measurement point size and 
the measurement precision needed per one plate of an in-line baton and each phase. 
[0031] In addition, with this operation gestalt, although the example of panel 4 beveling and 1 
panel quadrisection was described in one plate, this invention is limited to neither the number of 
these beveling, nor the number of partitions. For example, more exact superposition amendment 
by amending gradually [ when a superposition measurement point size has a limit whether it is 
except 4 beveling or the number of partitions in 1 panel is except quadrisection and ] the number 
of panels which can be taken from one plate can be performed, without delaying a line baton. 
Furthermore, with this operation gestalt, although the approach about a stepper has been 
described as an exposure machine, this invention can be adapted about any exposure machines 
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used not only in this but in a line. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows 1 operation gestalt of the superposition inspection 
approach of this invention. 

[Drawing 2] It is the block diagram which applies the superposition inspection approach of this 
invention and in which showing an example of the process control system of a photolithography 
process. 

[Drawing 3] It is drawing showing beveling of the panel in 1 plate and the division of each panel 
which are exposed by the exposure machine in the operation gestalt of this invention. 
[Drawing 4] It is drawing showing the example of the proper superposition measurement point 
performed to exposure of drawing 3 . 

[Drawing 5] It is drawing in the operation gestalt of this invention showing the measurement 
point of the 1 st-step superposition measurement. 

[Drawing 6] It is drawing in the operation gestalt of this invention showing the measurement 
point of the 2nd-step superposition measurement. 

[Drawing 7] It is drawing showing the measurement point of the 3rd-step superposition 
measurement for getting to know a superposition condition in the operation gestalt of this 
invention. 

[Description of Notations] 

1 0 Plate (Substrate) 

11 Panel 

MC Machine controller 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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